Background. Acute respiratory viral infection (ARVI) is accompanied by a general intoxication syndrome and respiratory mucosa predominant damage. A significant number of viral nature pathogens from various nosological groups (influenza viruses, parainfluenza, adenoviruses, respiratory syncytial viruses, coronaviruses, picornaviruses, rhinoviruses, enteroviruses, herpesviruses, etc.) could cause development of ARVI at human respiratory tract. Methods of ethnoscience and non-traditional medicine can be used as part of integrated treatment and prevention of influenza and ARVI. With the help of anti-cold homeopathic remedies, people can be treated from the very beginning of the disease when an elevated temperature is observed and there are all signs of intoxication and inflammation. Objective. Scientific justification for the safety and efficacy of a complex homeopathic formulation in tablet form (Aconitum napellus D6, Ammonium bromatum D4, Atropa belladonna D6, Bryonia D6, Cinchona pubescens D6, Echinacea D3, Hydrargyrum bicyanatum D8, Rhustoxicodendron D6) intended to enhance the natural immunity in influenza and respiratory diseases, to normalize the functional state of the immune system and upper respiratory tract. Results. Most patients have acute febrile respiratory syndrome, and some population groups have an increased risk of complications in the form of severe illness or death. These groups include elderly people, very young people, and people with concomitant illnesses. Annually, every third inhabitant of the planet suffers from acute respiratory infections. We have conducted a scientific substantiation of the safety and efficacy of a complex homeopathic tablet formulation (Aconitum napellus D6, Ammonium bromatum D4, Atropa belladonna D6, Bryonia D6, Cinchona pubescens D6, Echinacea D3, Hydrargyrum bicyanatum D8, Rhustoxicodendron D6), which can be used to treat and prevention of these diseases. Conclusions. Components of developed homeopathic preparation are used in medical practice as anti-cold and immunomodulating mono-and complex homeopathic preparations for more than 100 years. There are no restrictions on the use of the drug in the context of its safety profile, since the active ingredient concentrations used are completely non-toxic. The preparation enhances the body's protective responses and promotes the relief of symptoms of acute respiratory infections and flu (headache, sneezing, runny nose, sore throat, body aches, fever) and rapid recovery.
Introduction
Acute respiratory viral infection (ARVI) is accompanied by a general intoxication syndrome and respiratory mucosa predominant damage. Such upper respiratory tract infectious disease spreads quickly and easily. A significant number of viral nature pathogens (over 200) from various nosological groups (influenza viruses, parainfluenza, adenoviruses, respiratory syncytial viruses, coronaviruses, picornaviruses, rhinoviruses, enteroviruses, herpesviruses, etc.) could cause development of ARVI at human respiratory tract. They reach to approximately 90% of all infectious pathologies and remain one of the most significant medical and socioeconomic problems. On average, over a year, an adult suffers from acute respiratory viral infections at least 2-3 times, while a child -up to 6-10 times [1] [2] [3] .
Despite the large number of drugs, the problem of antiviral therapy of influenza and ARVI in children and adults continues to be relevant; their treatment is mainly symptomatic. The course of the disease almost completely depends on the organism reactivity, which is very variable. A high rate of adverse effects of modern pharmacological agents, as well as the effectiveness and holistic approach to treatment with the use of alternative 253 253 treatment methods, profitability and an increase in the volumes of homeopathic remedies and herbal medicinal products contribute to a significant increase in the interest of modern physicians and patients. Methods of ethnoscience and nontraditional medicine can be used as part of integrated treatment and prevention of influenza and ARVI (compatible with antivirals, antihistamines, detoxification drugs) and as an independent method, especially for the treatment of uncomplicated forms. With the help of anti-cold homeopathic remedies (HR), people can be treated from the very beginning of the disease when an elevated temperature is observed and there are all signs of intoxication and inflammation [4, 5] .
In order to bring homeopathy closer to the first stage of medical care for patients, complex homeopathic remedies have been created, which are prescribed by doctors and can also be used by patients independently. Approximately 200 complex (multicomponent) homeopathic medicines of wellknown national and foreign companies are registered on the pharmaceutical market of Ukraine.
The aim of this article was to provide a scientific justification for the safety and efficacy of a complex homeopathic formulation in tablet form (Aconitum napellus D6, Ammonium bromatum D4, Atropa belladonna D6, Bryonia D6, Cinchona pubescens D6, Echinacea D3, Hydrargyrum bicyanatum D8, Rhustoxicodendron D6) intended to enhance the natural immunity in influenza and respiratory diseases, to normalize the functional state of the immune system and upper respiratory tract.
Characteristics of the pathogenesis of influenza and acute respiratory viral diseases
Influenza is caused by one of three types of circulating RNA influenza viruses (A, B or C) infection [6] . Influenza C virus causes respiratory diseases that are somewhat milder than those caused by A and B viruses [7] . According to WHO, every third inhabitant of the planet suffers from acute respiratory infections each year [8] . The unpredictability of epidemics is due to the influenza viruses' antigenic variability, which leads to a partial or complete change in group and strain determinants. The rapid spread of the disease in short terms is due to a short incubation period, air-drop transmission mechanism, people's high susceptibility to viruses, and lack of immunity in the population to new virus antigenic variants.
The key link in the pathogenesis of influenza (viral infections) is vascular system damage, which occurs due to virus toxic effects and is manifested by blood vessels increased permeability, their walls fragility, microcirculation impairment. Vascular changes play a master role in the development of neurological syndromes. A complex of nervous system functional disorders is also based on the damage of the autonomic nervous system and diencephalon zone (hypothalamus, pituitary gland) as the region with the highest degree of vascularization, which provides neurovegetative, neuroendocrine and neurohumoral regulation. The main feature of the upper respiratory tract reparative process is the mucosal columnar epithelium metaplasia, which leads to the submucosal tissue and vascular network damage [6] .
An important role in the pathogenesis of influenza infection belongs to immune mechanisms, especially T-lymphocytes and their subpopulations, natural killers (NK). The suppression of the T-system of NK functional activity characterizes severe forms with a longer persistence of the virus and the development of secondary bacterial complications [6] .
Influenza, unlike other ARVIs, is characterized by strongly pronounced toxicosis, while parainfluenza, adenoviral and respiratory syncytial infections show weak toxic symptoms even at high temperatures. These manifestations may be absent in a rhinovirus infection.
Although symptoms of the upper respiratory tract diseases with systemic symptoms are the most common manifestations. Severe non-pulmonary manifestations (e.g., myocarditis, rhabdomyolysis, encephalitis, hypovolemic shock with hyperthermia or hypothermia, etc.) are very frequently observed [9] . Secondary bacterial pneumonia caused by resistant Staphylococcus aureus is responsible for fluassociated infant deaths [10] .
Patients with the highest risk of developing complications, associated with influenza, include babies and toddlers, elderly people, immunocompromised individuals, and people with certain chronic cardiac, pulmonary or neurological diseases [11] .
Efficacy profile of the homeopathic product
The possibility of homeopathic treatment method usage was expanded due to the development of officinal laboratory-developed complexes, which allow obtaining a rapid therapeutic effect. Unlike classical homeopathy, the integrated homeopathy uses common medical terminology and is based not on homeopathic but on a conventional clinical diagnosis [12] .
In particular, for the treatment of colds and flu, complex homeopathic remedies that combine biogenic and mineral components are widely used. For example, the efficacy and safety trials for an anti-cold homeopathic medicine (Echinacea angustifolia, Eupatorium perfoliatum, Aconitum, Belladonna) showed promising results [13] . Clinical trials involved 1050 outpatients who suffered from cold. They received the test drug for 8 days. The study was conducted in 64 outpatient clinics with the participation of therapists of general practice trained in the work with homeopathic medicines. Tolerance, adherence to the treatment regimen, and its efficacy were evaluated by doctors and patients with the aid of diaries. The level of positive therapeutic effect was on average 84% "good" and "very good" in 84.9% of all patients. This homeopathic complex medicine was shown to be safe and effective for treating cold in children and adults.
In other tests of this anti-cold complex homeopathic preparation, its effects were compared with those of traditional methods of cold and flu treatement using antihistamines, antitussives and nonsteroidal anti-inflammatory medicines [14] . The trial was non-randomized; the treatment lasted for a maximum of 2 weeks. Altogether, 85 institutions of general and homeopathic medical practice in Germany took part in the trial. In total, three hundred and ninety-seven patients with symptoms of cold and upper airway inflammation were involved. Patients who received homeopathic treatment did not use concomitant analgetics, antibiotics, and anti-inflammatory drugs. However, these patients were allowed non-pharmacological treatments, such as the intake of vitamins, thermal therapy, etc. The effects of treatment were evaluated by the level of symptomatic improvement of such parameters as fatigue, feeling of illness, cold/tremor, joint pain, overall severity of the disease, sum of all clinical variables, presence of elevated temperature, duration of symptoms.
Both treatment regimens (traditional and homeopathic) provided significant symptomatic relief. At the same time, significantly more patients (p < 0.05) who reported improvement within 3 days were among those, who were treated with homeopathic therapy (77.1% versus 61.7% in the control group) [14] .
The developed drug belongs precisely to this class of complex homeopathic remedies for the treatment of colds and flu. Although no evidencebased pre-clinical and clinical studies of the complete homeopathic complex were conducted, however, the scientific literature contains data on the pharmacological efficacy of its components at different concentrations, potencies and regimens of administration.
In particular, Aconitum napellus and Atropabelladonnaare widely used to treat upper respiratory tract infections as components of various complex homeopathic remedies at 6 dilution levels (6X, 12X, 30C, 200C, 200CF, 10,000CF) [15] .
The activity of aconite homeopathic preparations used to relieve pain, itching and inflammation of the throat, as well as to reduce fever, was also studied in experiments on mice [16] . The aim of the mentioned study was to evaluate the effects of two doses of aconite homeopathic preparations on the body temperature of the mice receiving the medicine at six different time regimens for 24 hours. BALB/c female mice were placed in six chambers (six mice each) with air temperature of 24 ± 3 C, humidity of 60 ± 4%, and a 12-hours light/dark cycle, but with the subsequent light onset staggered by 4 hours between cameras. Thus the study at one outer test time followed in six test times (2, 6, 10, 14, 18, and 22 hours after light onset). Rectal temperature was measured at baseline and 1 hour after oral treatment with placebo or two doses of homeopathic aconite (6C and 30C) in six experimental regimens. A circadian rhythm was found in the effects of both doses of the homeopathic aconite preparation (6C and 30C). It was also proven that the time of day might significantly affect the outcome of both doses of homeopathic aconite and other homeopathic treatments. It should be considered in determining the optimal dosing and treatment time in order to increase the desired result and decrease adverse effects.
Application of new methodological approaches made it possible to make the study of the homeopathic effect of aconite more evidence-based [17, 18] .
Action of ultra-high dilution homeopathic medicines is not usually monitored directly. An attempt was made to selectively monitor a specific autonomic response to homeopathic medicines in healthy people using the Medical Analyzer System Medical Device Analyzer (Electronics Division, Bhabha Atomic Research Center, Mumbai, India) [18] . The aim of this study was to note the effect of homeopathic remedies on the physiological variability of heart rate and blood flow. The pre-and post-interventional variabilities of cardiac rhythm and blood flow spectra in 77 volunteers were recorded using a medical analyzer. Effects were investigated after administration of homeopathic preparations of following ingredients: Aconitum napellus (6C, 10M), Arsenicum 255
, and sulfur (200C, 1M) in comparison with a placebo control. An increase in the amplitude of any real peak by 100% and a decrease by 50% were recognized as significant changes [18] .
Another group of researchers studied effects of homeopathic preparations of aconite on several models of anxiety behavior in rodents [17] . Fifteen pilot studies were performed. Some results were confirmed by several laboratories.
A study of homeopathic preparations of aconite on leukocyte cells was also conducted [19, 20] . In particular, a Brazilian complex homeopathic preparation made of Aconitum, Thuya, Bryonia, Lachesis, and Arsenicum was investigated [20] . Previous studies showed that this drug induced an increase in the number of leukocytes. The bone marrow microenvironment consists of growth factors, stromal cells, extracellular matrix, and precursor cells that differentiate into mature blood cells. Since this is the main place of the formation of blood cells, the in vitro effect of the drug on bone marrow cells in mice has been studied.
The Aconitum-containing homeopathic medicine Canova inhibits the production of tumor necrosis factor TNF-alpha by macrophages and increases the activity of NAD (P) H-oxidase and nitric oxide synthase iNOS in macrophages as a consequence of the stimulated production of reactive oxygen species and active nitrogen forms, respectively [20] . In this case, the activity of cytochrome oxidase and peroxisomes in macrophages is inhibited by NO. Because NO and O 2 are produced simultaneously, formation of peroxynitrite (ONOO-) can occur. The obtained results may explain the way, which provides stimulation of immune functions when using Aconitum-containing homeopathic medicines, especially, the cytotoxic action of macrophages.
The effects of homeopathic preparations of aconite were also studied on humans [21, 22] . Although healthy people often report a reaction to homeopathic remedies, the mechanism of such reactions remains unclear. A study was carried out to investigate the differences between short-term effects of the homeopathic preparation Aconitum napellus C30 and placebo on healthy volunteers [22] . Of 33 randomly selected subjects for this doubleblind, placebo-controlled, cross-study, 27 were included in the analysis. The study included two 7-day treatment periods, each of which included a 3-day intake of homeopathic preparation Aconitum napellus C30 and a 4-day washout period. One group first received the homeopathic preparation Aconitum napellus C30 and then placebo; another group received both investigated preparations in reverse order. Signs and symptoms were recorded, counted and interpreted before and after each administration. Statistical analysis of the obtained data was performed using a Wilcoxon -Mann -Whitney test. The results of the study showed that the differences between Aconitum napellus C30 and placebo were statistically significant (p = 0.004) [22] .
A prospective observational study was performed by 1 homeopathist and 4 normal ENT practitioners [21] . Two methods of treatment of acute otitis media were compared in pediatric populations. Group A received treatment with mono homeopathic remedies (Aconitum napellus, Apismellifica, Belladonna, Capsicum, Chamomilla, Kaliumbichromicum, Lachesis, Lycopodium, Mercurius solubilis, Okoubaka, Pulsatilla, Silicea), while Group B received nasal drops, antibiotics, mucolytics and/or antipyretics. The main evaluation criteria included: duration of pain, duration of fever, number of relapses within 1 year. Secondary evaluation criteria included: improvement in 3 hours, results of audiometry and timpanometry, as well as the need for additional therapy. These parameters were considered only descriptively. The study engaged 103 children (Group A) and 28 children (Group B), aged 6 months to 11 years in both groups. As for the duration of pain, the average rate was 2 days (Group A) and 3 days (Group B). It should be noted that as for the duration of therapy, the median was 4 days for Group A and 10 days for Group B: this is because antibiotics are usually administered during 8-10 days, while homeopathic remedies can be stopped at an earlier stage from the start of treatment. Of the children in Group A who received homeopathic remedies, 70.7% were free of relapses during a year and 29.3% had a maximum of 3 relapses. In Group B, 56.5% were free of relapse, and 43.5% had a maximum of 6 relapses. Of 103 children in Group A, 5 subsequently applied antibiotics. Homeopathic treatment only achieved healing stages in the remaining 98 patients.
Medicines based on belladonna are used no less widely than homeopathic preparations of aconite [15, 23] . The efficacy of homeopathic preparations of belladonna was also studied in vivo in animal studies [24] [25] [26] . In particular, studies were conducted on the effects of homeopathic mono preparations of plant origin containing Atropa belladonna and Rhustoxicodendron in three dilutions (potencies) on interstitial humoral transport in healthy laboratory animals (mice), which were evaluated by the rate of secretion of the lymphotropic label from the mesentery according to the Oyvin's method (vital biomicroscopy of intestinal mesentery in small laboratory animals) [26] . Homeopathic mono-preparations showed a dose dependent inhibitory effect on interstitial transport and lymphatic drainage in tissues of healthy mice [26] .
Six different homeopathic remedies (Arnica montana D4, Apismellifica D4, D30, Atropa belladonna D4, Hamamelisvirginiana D4, Lachesis D6, D30, Phosphorus D6, D30) were investigated in animal experiments involving two experimental edema models (carrageenan-induced edema and autologous blood-induced edema) and two routes of administration (sub-plantar and oral administration) [24] . Seven hundred and twenty Sprague Dawley male rats weighing 170-180 g were used in the experiments. Saline solution and indomethacin were chosen as controls. Edemas were measured using a plethysmometer, before and at various times after edema induction. Data were analyzed using ANOVA and Student's t-test. The experiments showed that the detected anti-edema effect of a number of homeopathic remedies requires further studies.
Acute viral tonsillitis is an infection of the upper respiratory tract, which is widespread in school-aged children. The goal of this study was to establish the efficacy of a belladonna-containing homeopathic complex preparation on the symptoms of acute viral tonsillitis in sick children in South Africa [27] . It was a randomized, doubleblind, placebo-controlled, 6-day pilot study. Thirty patients (aged 6 to 12 years) with acute viral tonsillitis were enlisted from a primary school. Participants of the study took two tablets of the homeopathic preparation (Atropa belladonna D4, Calcareaphosphoricum D4, Heparsulphuris D4, Kaliumbichromat D4, Kaliummuriaticum D4, Mercurius protoiodid D10, Mercurius biniodid D10) four times a day. The placebo-treated group received lactose tablets. The Wong-Baker FACES Pain Rating Scale measured pain intensity, and a Symptom Grading Scale evaluated changes in tonsillitis signs as well as symptoms. The treatment group had a statistically significant improvement in the variety of symptoms compared with the placebo group (tonsillitis associated pain, pain on swallowing, erythema and pharynx inflammation, and size of tonsil). The homeopathic preparation used in this study exhibited boss significant antiinflammatory and pain-relieving qualities in patients with acute viral tonsillitis. No patients reported any undesirable effects.
The aim of another study was to assess the efficacy of homeopathic remedies for the prevention and treatment of migraine in children [28] . It was an observational, prospective, open, non-randomized, multicenter study. It was conducted in 12 countries worldwide. Following medicines were studied: Ignatia amara (25%; 9C), Lycopodium clavatum (22%), Natrum muriaticum (21%), Gelsemium (20%), Pulsatilla (12%, 15C), Belladonna (32%; 9C), Ignatia amara (11 %; 15C); Iris versicolor (10%; 9C); Kaliumphosphoricum (10%; 9C); Gelsemium (9%; 15C and 30C). Fifty-nine doctors trained in the prescription of homeopathic preparations and 168 children aged 5-15 years were involved in the study. The intensity, frequency, and duration of migraine attacks within 3 months prior to inclusion were compared with those during a 3-month treatment and follow-up period. Appropriate data were assembled using questionnaires completed by the physician and the patient or his (her) parent (guardian). And the results showed that the frequency, severity and duration of migraine attacks significantly decreased during a 3-month follow-up period (p < 0.001). Preventive medication during this time consisted of homeopathic preparations in 98% of cases. The most common preventive medicines were Ignatia amara (25%; 9C), Lycopodium clavatum (22%), Natrum muriaticum (21%), Gelsemium (20%), Pulsatilla (12%; 15C). Homeopathic monotherapy was used for the medication of migraine attacks in 38% of cases. The most ordinarily used medicines were Belladonna (32%; 9C), Ignatia amara (11%; 15C), Iris versicolor (10%; 9C), Kaliumphosphoricum (10%; 9C), and Gelsemium (9%; 15C, and 30C). The results of this study showed the efficacy of homeopathic preparations for the prevention and treatment of migraine attacks in children [28] .
As noted above, in vitro studies of complex homeopathic preparations containing Bryonia were conducted on immune system cells [19, 20] . Experiments showed that they induced an increase in the number of leukocytes and stimulated macrophage activity.
Anti-inflammatory and analgesic effects of homeopathic remedies based on Bryonia were demonstrated in animal studies [28] . Bacteriostatic, immune modulating, anti-inflammatory and analgetic effects of homeopathic mono-preparations Aconitum D4, Phytolacca D1, Bryonia D and D4, Lachesis D8, Mercurius solubilis D4 were investigated in a study on fifty cows with acute mastitis. Promising results were obtained, especially in the treatment of Escherichia coli mastitis.
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Human studies also confirmed the antiinflammatory and analgesic effects of homeopathic remedies containing Bryonia [29, 30] . Homeopathic remedies, which contained Apismellifica 9CH and Bryonia 9CH, were used to suppress inflammation and reduce pain syndrome during postpartum lactation suppression [29] . In total, 71 patients were involved in this double-blind, placebo-controlled study. They all received basic treatment, which included naproxen and fluid restriction. A significant suppression of lactation pain (the main hallmark of the study) was observed in patients receiving homeopathic remedies containing Apismellifica 9CH and Bryonia 9CH (p < 0.02).
Homeopathic complexes containing Bryonia and Toxicodendron were found to be equally effective in suppressing inflammation and reducing pain syndrome associated with osteoarthritis [30] . The study was six-week, randomized, double-blind, placebo-controlled, pilot, and based on private physiotherapy practice in Gauteng, South Africa. The participants were 30 males and females (aged 45-75 years), who were receiving physiotherapy treatment for osteoarthritis of the lumbar spine. The intervention and control groups both received standard physiotherapy. In addition, the treatment group received a homeopathic complex containing Arnica montana (6CH), Bryonia alba (6CH), Causticum (6CH), Kalmia latifolia (6CH), Rhustoxicodendron (6CH), Calcareafluorica (6CH). The control group received placebo.
The results analysis showed that the group, which received a homeopathic complex containing Arnica montana (6CH), Bryonia alba (6CH), Causticum (6CH), Kalmia latifolia (6CH), Rhustoxicodendron (6CH), Calcareafluorica (6CH), significantly outperformed the control patients' group with regard to reducing the severity of the pain syndrome and manifestations of inflammation. However, the sample of this study was too small for results to be conclusive, although they indicate that the homeopathic complex, together with physiotherapy, can significantly improve the symptoms associated with osteoarthritis.
Studies of the efficacy of homeopathic monoand complex preparations based on Echinacea extracts are presented mainly by reports of human trials. Over the past decade, a significant number of controlled clinical trials were conducted regarding the preventive or therapeutic immunomodulatory effect of homeopathic preparations of Echinacea, as a monotherapy or in combination with other plant extracts: 26 controlled clinical trials (18 randomized, 11 double-blind); 6 of them included testing of three different mono-extracts, and 20 included testing of complex homeopathic remedies. Nineteen trials studied the effectiveness of preventive or therapeutic effects on the body with an associated infection; 4 trials studied the reduction of the risk of adverse effects in the course of an antitumor therapy and 3 trials studies the modulation of various immune parameters. The existing controlled clinical studies show that homeopathic preparations containing Echinacea extracts can be effective immune modulators [31] . Studies of the immunomodulatory activity of homeopathic preparations containing Echinacea extracts were also carried out by another group of researchers on healthy volunteers. A total of 134 healthy volunteers (18 women and 116 men) aged 18 to 40 years were included in the tests. Homeopathic complex preparations containing Echinacea angustifolia D1 and D4, two alcohol extracts of Echinacea purpurea roots and an Echinacea pallida extract were studied. The main criterion for the effectiveness of immunomodulatory action was the relative phagocytic activity of polymorphonuclear neutrophils (PNG), measured by different cytometric methods and the number of leukocytes in peripheral venous blood.
A widespread use of complex homeopathic remedies containing Echinacea extracts is present in otolaryngology [32] . A positive effect from their use was reported by 163 patients out of 833 respondents. Use of complex homeopathic preparations containing Echinacea extracts improved the quality of surgical care [33, 34] .
Immunomodulatory and anti-inflammatory activity of homeopathic preparations containing Toxycodendron extracts was widely investigated in vitro.
In particular, the primary culture of preosteoblast cells from MC3T3-E1 mice [35] was used for studying different homeopathic dilutions of Rhustoxicodendron extract. Stimulation of cells by different concentrations of Rhustoxicodendron increased the expression of mRNA cyclooxygenase-2 (COX-2). The application of 30X Rhustoxicodendron extract caused the most pronounced increase in mRNA expression. In addition, at the same time, prostaglandin E2 (PGE2) production significantly increased compared to other homeopathic dilutions. However, changes in the levels of COX-2 protein expression differed from changes in mRNA expression. The greatest effect on COX-2 protein production was caused by the use of 30C Rhustoxicodendron extract compared to other dilutions. Nitric oxide (NO) production sharply de-creased in MC3T3-E1 cells under the effect of homeopathic dilutions of Rhustoxicodendron. Thus, the performed experiments showed that the given homeopathic remedies had a double effect on cells, which involved both an increase in cyclooxygenase-2 expression and inhibition of NO production, modulating inflammation.
Similar experiments were conducted on the culture of mouse chondrocyte cells [36] . The study evaluated the effects of 4X, 30X, 30C, and 200C homeopathic dilutions of Rhustoxicodendron extracts in primary cultured mouse chondrocytes on the expression of type II collagen, a marker protein of chondrocytes, and cyclooxygenase-2 (COX-2), which is responsible for the biosynthesis of prostaglandin E2 (PGE2) and the moderation of the inflammatory reaction. The expression of collagen type II and COX-2 was evaluated by means of biochemical and immunological methods namely reverse transcription polymerase chain reaction (RT-PCR), quantitative PCR (qRT-PCR), and immunoblot assays. Stimulation of cell culture with different concentrations of Rhustoxicodendron increased the mRNA expression of cyclooxygenase-2. Stimulation with Rhustoxicodendron 30X showed the most prominent effect. At the same time, homeopathic dilutions of Rhustoxicodendron 4X, 30X, and 30C inhibited the expression of collagen type II and induced the dedifferentiation of chondrocytes. In addition, treatment with Rhustoxicodendron 30X significantly increased PGE2 release compared with other homeopathic dilutions.
The results of another group of researchers indicate that homeopathic remedies of Rhustoxicodendron are capable of showing similar effects not only as mono-preparations but also when being included into complex homeopathic remedies [37] . In order to elucidate potential anti-inflammatory actions of Zeel comp. N and its constituents (Arnica montana, Sanguinaria canadensis, Rhustoxicodendron), its effects on the inhibition of the synthesis of leukotriene B4 (LTB4) and prostaglandin (PGE2) by 5-lipoxygenase (5-LOX) and cyclooxygenase 1 and 2 (COX 1 and 2), respectively, were tested on a human HL-60 cell culture in vitro. The complex homeopathic remedy Zeel comp. N and its constituents Arnica montana, Sanguinaria canadensis, Rhustoxicodendron showed distinct inhibitory action on the production of LTB4 by 5-LOX (IC50 values of 10, 20, 2, and 5 µg/ml, respectively) and on the synthesis of PGE2 by COX 1 (IC50 values of 50, 80, 40, and 20 µg/ml, respectively) and COX 2 enzymes (IC50 values of 60, 110, 50, and 20 µg/ml, respectively).
Immunomodulatory and anti-inflammatory activity of homeopathic remedies containing Rhustoxicodendron extract was also confirmed in animal experiments [38] [39] [40] [41] [42] .
Homeopathic preparations of Cinchona officinalis included in complex homeopathic remedies, as already noted above [12, 43] , can produce immunomodulatory and anti-inflammatory effects. Studies on HepG2 human cell culture confirmed the evidence of antioxidant activity in D4 homeopathic preparations of Cinchona officinalis [44] .
Antimicrobial activity of the homeopathic complex Oligoplex and its components Mercurius cyanatus D5, Echinacea angustifolia D1, Ailanthus glandulosa D3, Ammonium bromatum D3, Baptisiatinctoria D3, Euspongia officinalis D2, alcohol 5% (dilutions: D1 = 1:10, D2 = 1:100, etc.) was tested in vitro against 105 clinical isolates (gram-positive/gram-negative microorganisms, aerobes and anaerobes with relevance for pharyngitis) [45] . The bactericidal activity was compared with that of vancomycin. One component of the composition (Mercurius cyanatus) influenced a considerable bactericidal activity against Streptococcus pyogenes, Streptococcus agalactiae, Streptococcus pneumoniae, Staphylococcus aureus, Enterococcus faecalis, which was significantly higher than the bactericidal activity of vancomycin taken at clinically relevant concentrations (0.063-2 mg/L). The bactericidal activity of the homeopathic complex was less pronounced than that of Mercurius cyanatus.
Thus, the results of the abovementioned studies regarding the effects of the components of the developed complex homeopathic medicinal product in vitro and in vivo, including the effects on cell cultures, in animal models and on different populations of patients, demonstrated that they have statistically significant anti-inflammatory, analgesic, immunomodulatory, bacteriostatic activities at a wide range of potencies.
Conclusions
Most of the components of the drug are used in homeopathic practice in the world and in Ukraine as mono-preparations and as part of complex homeopathic medicines. With regard to the extracts of the wrestler, belladonna, chinwood and mineral ingredients, they began to be used from the very beginning of the creation of homeopathic treatment practices in the 1830s. Thus, components of developed homeopathic product in Ukraine and in the world are used in these breeds as anti-cold and immunomodulating mono-and complex ho-259 meopathic preparations for more than 100 years. There are no restrictions on the use of the drug in the context of its safety profile, since the active ingredient concentrations used are completely nontoxic. The drug is intended for the treatment and prevention of acute respiratory diseases and influenza. The preparation enhances the body's protective responses and promotes the relief of symptoms of acute respiratory infections and flu (headache, runny nose, sneezing, sore throat, fever, body aches) and rapid recovery.
